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(57) ABSTRACT

A method and system 1s provided for forming a three-
dimensional 1mage and, more particularly, for making three-
dimensional digital image transfer thermoformed objects on,
¢.g., generic molds. The system comprises a computer
inirastructure operable to receive 1images of a subject display
the i1mages, stitch together the images to form a single
image, adjust portions of the images or single image to
compensate for deformation during thermoforming of the
single 1mage, register the single image with points on a
mold, and print the single 1image.

8 Claims, 4 Drawing Sheets
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METHOD AND SYSTEM OF MAKING
DIGITAL IMAGE TRANSKFER
THERMOFORMED OBJECTS

FIELD OF THE INVENTION

The invention generally relates to a method and system of
forming a three-dimensional image and, more particularly,
to a method and system of making three-dimensional digital

image transfer thermoformed objects on, e€.g., generic
molds.

BACKGROUND OF THE INVENTION

For a variety of reasons 1t may be desirable to produce a
three-dimensional likeness of a human face. And, as tech-
nology has involved, so has the ability to produce such a
three-dimensional likeness. For example, several known
devices use modern equipment in order to take measure-
ments of a human form and reproduce a solid three-dimen-
sional object. One such technology i1s the use of a three-
dimensional laser and moving platform in order to take a
measurement of a head. Once the measurements are taken,
they are processed and used to produce a three-dimensional
reliel of a person’s head via a laser-cutting tool. However,
this practice can be rather expensive, time consuming and as
it measures the entire 360 degree surface of the head and
reproduces a relief, not possible to make such relief 1n a
timely manner.

In a more cost-eflective process, a pointer-tool assembly
has been used to reproduce a person’s likeness. The pointer-
tool assembly comprises a head for driving a rotary cutting,
tool and scanning pointer interconnected and mounted for
simultaneous displacement so that each displacement of the
pointer 1s exactly copied by the tool. This assembly further
includes a projection and screen unit for showing a series of
photographic records and a work table adapted to carry a
block of material from which the reproduction 1s to be made.
Again, though, this practice can be rather time consuming,
and, as such, not possible to make such relief in a timely
manner. Also, much like the laser tool, this process makes an
exact reproduction of the subject, including the shape and
s1ize of the head and facial features.

Accordingly, there exists a need in the art to overcome the
deficiencies and limitations described hereinabove.

SUMMARY OF THE INVENTION

In a first aspect of the invention, a method 1s provided for
thermoforming an 1mage. The method 1includes manipulat-
ing digital images of a subject into a single 1image; printing
the single 1image onto a media; and thermoforming the media
with the single 1mage using a generic mold.

In another aspect of the invention, a system for deploying
an application for thermoforming an image 1s provided. The
system comprises a computer infrastructure operable to:
receive 1mages ol a subject; display the images; stitch
together the 1mages to form a single 1image; adjust portions
of the images or single image to compensate for deformation
during thermoforming of the single image; register the
single 1mage with points on a mold; and print the single
image.

In still another aspect of the mvention, a computer pro-
gram product comprises a computer usable medium having
readable program code embodied 1n the medium. The com-
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puter program product includes at least one component to
provide the processes of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an 1llustrative environment for implement-
ing the processes in accordance with the mvention;

FIG. 2 show process steps of making a three-dimensional
digital image 1n accordance with the invention;

FIG. 3 shows a tlow diagram implementing processes in
accordance with aspects of the invention; and

FIGS. 4-5 show various implementations of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

The invention generally relates to a method and system of
forming a three-dimensional image and, more particularly,
to a method and system of making three-dimensional digital
image transier thermoformed objects using generic molds.
By implementing the system and method of the invention, 1t
1s now possible to efliciently manufacture a mimiature scale
photo-realistic three-dimensional reproduction of a subject.
In accordance with the invention, the photo-realistic three-
dimensional reproduction of a subject can be made 1n the
presence of the subject, or with digital photographs provided
via the Internet or other medium. Advantageously, the
method of the invention takes advantage of various existing
technologies that have only recently been made practical by
the advent of low priced dye sublimation printing and
advanced photographic manipulation software (manipula-
tion tool).

In embodiments, different technologies such as, for
example, digital photography technology, digital photo-
graphic 1maging soltware, image modification software,
image transfer technology and thermoplastic vacuum form-
ing are implemented to make the three-dimensional thermo-
formed object. In embodiments, the image transfer technol-
ogy 1s dye sublimation printing processes. As should be
understood by those of skill in the art, dye sublimation
printing employs a printing process that uses heat to transier
dye to a medium such as a plastic card. The image modifi-
cation or manipulation software can be any ofl the shelf
mampulation software that allows for bitmap and image
mampulation. In one preferred application, the image modi-
fication or manipulation software (manipulation tool), e.g.,
PhotoShop® sold by Adobe® Systems Incorporated, allows
for stitching together 1images, compressing portions of the
image and other mamipulations, as modified and contem-
plated herein.

The method and system of the invention can preferably be
implemented to manufacture three-dimensional photo Iden-
tification badges, three-dimensional luggage 1dentification,
key chains, action figures, and any other applications. Many
of these applications lend themselves to entertainment ven-
ues such as, for example, fairs, carnivals, theme park, and
sporting event venues. However, applications go beyond
that of the entertainment market, with applications in the
security and advertisement fields. For example, existing
identification badges can be improved by use of the three-
dimensional 1images, 1n addition to other security features.
As to advertisement, such use can extend into providing a
display of a consumer proximate to a retail item, enticing the
consumer to purchase such item.

FIG. 1 shows an 1llustrative environment 10 for managing,
the processes in accordance with the invention. To this
extent, the environment 10 includes a computer infrastruc-
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ture 12 that can perform the processes described herein. In
particular, the computer infrastructure 12 includes a com-
puting device 14 that 1s operable to manipulate a digital
image such that 1t can be printed on a laminate for forming
into a three-dimensional likeness of the subject. More spe-
cifically, the computing device 14 includes a manipulation
tool 16 operable to receive a frontal image and side 1mages
of the subject, stitch together the different 1images and make
adjustments, e.g., compress, to the images 1 order to print
such 1mage on a laminate. The compression 1s provided to
the side 1images 1n order compensate for material deforma-
tion during thermoforming. That 1s, as adjustments are made
in the two side 1mages, the three-dimensional 1image can be
formed 1n an anatomically correct manner. The amount of
image compression required could be calculated using exist-
ing technology such that the calculated compression 1is
repeatable; however, 1n embodiments, side images of the
subject can be compressed manually. In embodiments, the
compression 1s about 50% to 60% 1n order to compensate for
material deformation.

The computing device 14 includes a processor 20, a
memory 22A, an input/output (I/0) interface 24, and a bus
26. Further, the computing device 14 1s 1n communication
with an external I/0O device/resource 28 and a storage system
22B. In embodiments, the manipulation tool 16 1s stored 1n
the memory 22A, as 1s shapes and registration or alignment
marks of generic molds as discussed 1n more detail below.
The bus 26 provides a communications link between each of
the components 1n the computing device 14. The I/O device
28 can comprise any device that enables an individual to
interact with the computing device 14 or any device that
cnables the computing device 14 to communicate with one
or more other computing devices using any type ol com-
munications link. For example, the I/O device 28 can be a
digital camera.

The processor 20 executes computer program, which 1s
stored 1n memory 22A and/or storage system 22B. The
computer program code can be associated with and running
of the manipulation tool 16. While executing computer
program code, the processor 20 can read and/or write data
to/from memory 22A, storage system 22B, and/or I/O 1nter-
tace 24. The computer program code includes the processes
of the mvention as discussed herein.

The computing device 14 can comprise any general
purpose computing article of manufacture capable of execut-
ing computer program code installed thereon (e.g., a per-
sonal computer, server, handheld device, etc.). However, 1t
1s understood that the computing device 14 1s only repre-
sentative of various possible equivalent-computing devices
that may perform the processes described herein. To this
extent, in embodiments, the functionality provided by com-
puting device 14 can be implemented by a computing article
of manufacture that includes any combination of general
and/or specific purpose hardware and/or computer program
code. In each embodiment, the program code and hardware
can be created using standard programming and engineering
techniques, respectively.

Similarly, the computer infrastructure 12 1s only 1llustra-
tive of various types of computer infrastructures for imple-
menting the mvention. For example, 1n embodiments, the
computer inirastructure 12 comprises two or more comput-
ing devices (e.g., a Client/Server) that communicate over
any type of communications link, such as a network, a
shared memory, or the like, to perform the process described
herein. The communications link can comprise any combi-
nation of wired and/or wireless links; any combination of
one or more types of networks (e.g., the Internet, a wide area
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network, a local area network, a virtual private network,
etc.); and/or utilize any combination of transmission tech-
niques and protocols.

A service provider can create, maintain, deploy and
support the infrastructure such as that described in FIG. 1.
The service provider, such as a Solution Integrator, adver-
tiser, etc., could offer to perform the processes described
herein for payment from the customer(s) under a subscrip-
tion and/or fee agreement and/or the service provider can
receive payment from the sale of advertising content to one
or more third parties.

FIG. 2 shows process steps of making a three-dimensional
digital 1image transfer in accordance with the invention. In
particular, FIG. 2 shows the manipulation tool 16 1mple-
mented 1n the environment of FIG. 1, for example. A
photograph of a subject, represented in pane “A”, 1s first
uploaded into the software manipulation tool 16. Pane “A”
1s only representative of the frontal view of the subject;
however, 1t should be understood that two side views are
also uploaded into the manipulation tool 16. In embodi-
ments, the side views are a left view and a right view of the
subject, taken at an approximate 30 degree angle from the
frontal view. Pane “B” is representative of the stitching
process, e.g., stitching of the frontal view with the two side
views. Pane “C” 1s representative of the compression pro-
cess. More specifically, pane “C” shows graphically the
compression of the side views 1n order to compensate for
material deformation during thermoforming. It should be
understood that the stitching and compression steps could be
interchangeable such that the compression can be performed
prior to the stitching and vice versa.

In one embodiment, the manipulation process also
includes an i1mage registration process such that, for
example, the eyes, ears, nose and mouth of the subject will
align with the face mold used 1n the thermoforming process.
The registration can 1include marks at the appropriate posi-
tions i the 1image, e.g., mouth, ears, nose, etc., represented
as reference numeral 200. The registration can be performed
manually or by the manipulation tool 16, as discussed below.

In further embodiments, the manipulation tool 16 includes
a predefined matrix of different generic mold faces. The
matrix can be uploaded to the manipulation tool 16 with the
digital 1images or stored in a storage. The matrix represents
the generic face mold to be used 1n the thermoforming step
and includes registration marks for orienting features of the
images (1.€. nose, ear, eyes, mouth, etc.). In this implemen-
tation, the manipulation tool 16 1s configured to automati-
cally align the registration marks of a selected generic mold
with known features of the subject face. (This can be
represented as pane “C”, for example.) By automatically
aligning the registration marks with features of the 1mage (or
vice versa), the manipulation tool 16 also automatically and
accurately compresses the side images as the registration
marks of the generic mold and features of the side 1mages
(e.g., ears) are used as a template for the compression. That
1s, as the ears, for example, are aligned, a proper compres-
sion will automatically be realized.

Once the 1mages are stitched together and compressed,
they are printed to a laminate using, for example, dye
sublimation printing. In embodiments, the image 1s printed
onto a PVC-type media. In one preferred embodiment, the
image 1s printed onto 10 mil PVC plastic sheets. The dye
sublimation printer should preferably use a linear transport
as this type of mechanism does not bend or roll the media.
In one embodiment, the printing process can include the
image registration process such that, for example, the eyes,
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cars, nose and mouth of the subject will align with the face
mold used 1n the thermoforming process.

During the mampulation process or after the printing
process, a best-fit match 1s made between the printed 1image
and the face mold. In embodiments, the best-fit match 1s
made between the manipulated image and one of several
generic molds. In one preferred embodiment, the best-fit
determination may be made during the manipulation pro-
cess, where a generic mold matrix 1s already uploaded
and/or stored in the manipulation tool 16 or other storage,
¢.g., storage 22B. It 1s interesting to note that the image of
the subject seems to play a much larger role 1n visual
perception than does the subtle differences in the shape of
the face mold. As such, 1t has been found that the physical
shape of the face mold contributes less to the overall realism
ol the subject compared of the actual visual image of the
subject. With this observation, a generic mold has been
found to be suflicient for purposes of implementing the
invention; although customized molds can also be used with
the 1nvention.

The generic molds, 1n implementations, are representative
of common face shapes. For example, the generic molds can
be the following common face shapes: long, oval, square,
round, youthiul, geriatric, etc. In addition, the generic molds
can be customized to include certain i1dentifying features
such as, for example, long nose, full lips, large eyes, etc. The
generic molds, e.g., shapes and alignment marks for regis-
tration, can be stored 1n the environment of FIG. 1 such that
the registration of the manipulated 1image and the mold can
be automated, or manually manipulated. Those of skill in the
art should understand that the above examples are 1llustra-
tive non-limiting examples of many different face types and
features. As such, the invention should not be limited to such
face types and features.

Once the best-fit match 1s made and printing has been
accomplished, the printed laminate can be molded 1n a
conventional manner using known thermoplastic vacuum
forming machines. The three-dimensional image, e.g., face,
once formed, 1s trimmed using a die cutting tool.

FIG. 3 shows a flow diagram implementing processes in
accordance with aspects of the mvention. FIG. 3 equally
represents a high-level block diagram of the invention.
Additionally, the invention can take the form of an entirely
hardware embodiment, an entirely software embodiment or
an embodiment containing both hardware and soltware
clements. In an embodiment, the invention 1s implemented
in software, which includes but 1s not limited to firmware,
resident software, microcode, etc. Furthermore, the inven-
tion can take the form of a computer program product
accessible from a computer-usable or computer-readable
medium providing program code for use by or 1n connection
with a computer or any instruction execution system. The
software and/or computer program product can be 1mple-
mented 1n the environment of FIG. 1. For the purposes of
this description, a computer-usable or computer readable
medium can be any apparatus that can contain, store, com-
municate, propagate, or transport the program for use by or
in connection with the instruction execution system, appa-
ratus, or device. The medium can be an electronic, magnetic,
optical, electromagnetic, inifrared, or semiconductor system
(or apparatus or device) or a propagation medium. Examples
of a computer-readable medium include a semiconductor or
solid state memory, magnetic tape, a removable computer
diskette, a random access memory (RAM), a read-only
memory (ROM), a rigid magnetic disk and an optical disk.
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Current examples of optical disks include compact disk-read
only memory (CD-ROM), compact disk-read/write (CD-R/

W) and DVD.

Referring to FIG. 3, at step 300, a frontal view and two
side 1images are imported or uploaded 1nto the manipulation
tool. At step 305, the images are stitched together and
compressed according to the geometry of the mold. At step
310, the manmipulated 1image 1s registered with points asso-
ciated with the mold. In embodiments, the registration may
be provided using a mold matrix, stored in the manipulation
tool or other storage 1n accordance with the invention. At
step 315, the mamipulated image 1s printed using, for
example, dye sublimation. At step 320, the printed 1mage 1s
thermoformed and trimmed using a die cutting tool.

FIGS. 4-5 show various implementations of the invention.
FIG. 4 shows the invention being implemented 1n an 1den-
tification badge 400. As noted above, the three-dimensional
image of the subject on an i1dentification badge can be used
to 1mprove security measures. The identification badge 400
can include other security features such as, for example,
name of subject, 1dentification number, security clearance,
etc. FIG. 5 shows the invention implemented for entertain-
ment or advertisement purposes. That 1s, the mold 1s super-
imposed onto a body clothed with garment for purchase 1n
a retail environment.

Additional realism could be attaimned by transferring
detailed physical characteristics (1.e. nose shape, eye posi-
tion, cleft chin, etc.) to the mold. A “pin sculpture” device
could be used to capture the details of the facial features.
These features could then be translated to scale and then
used as the mold for the thermoformed object.

While the invention has been described in terms of
embodiments, those skilled 1n the art will recognize that the
invention can be practiced with modifications and in the
spirit and scope of the appended claims.

What 1s claimed 1s:

1. A computer program product comprising a computer
usable storage medium having readable program code
embodied in the storage medium, the computer program
product includes at least one component operable to:

receive a frontal and two side view 1mages of a subject;

stitch together the frontal and two side view i1mages to
form a single 1mage;

compress portions of the single 1mage to compensate for

deformation during thermoforming of the single image;
register the single 1image with points on a generic mold;
print the registered single 1mage using dye sublimation
printing by a dye sublimation printer; and

store a matrix of the generic mold.

2. The computer program product of claim 1, wherein the
matrix includes registration marks for orienting features of
the single image.

3. The computer program product of claim 1, wherein the
generic mold includes customized features.

4. The computer program product of claim 1, wherein the
customized features are captured by a pin sculpture device.

5. The computer program product of claim 1, wherein side
portions of the single image are compressed to about 50% to
60%.

6. The computer program product of claim 1, wherein the
side view 1mages are taken at about a 30 degree angle from
the frontal view.

7. The computer program product of claim 1, wherein the
dye sublimation printing i1s a linear transport type.

8. The computer program product of claim 1, wherein

the single 1mage 1s printed onto a laminate using the dye

sublimation printer, and
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the laminate 1s comprised of Polyvinyl chlonide (PVC)
plastic sheets.
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